In vivo experiments were conducted in order to investigate the passage and bacterial reduction of Salmonella in the crop and gizzard of chickens when fed two different feeds. The chickens were fed dry conventional feed and fermented liquid feed. The fermented feed contains a relatively high concentration of lactic and acetic acid and lactobacilli. One and three week old broiler chickens were necropsied at short intervals after inoculation with Salmonella Enteritidis. Counts of Salmonella from the crop, gizzard, duodenum, caecum and colon/rectum were obtained. This revealed a sharper decrease of Salmonella in the anterior parts of the gastro-intestinal tract in chickens fed with fermented feed than in chickens fed dry feed. It is therefore concluded that fermented feed improves the barrier formed by the crop and gizzard. The reduction of Salmonella is fully realised in the crop and gizzard. The lower intestinal compartment did not show a substantial effect on the reduction of Salmonella. The performed in vivo method appeared to be an appropriate way to study intervention strategies that aim to control Salmonella by improving the barrier function of the upper gastro-intestinal tract.
Introduction
Salmonella bacteria are a major problem to the poultry industry. This is largely the result of entry of these bacteria into the human food chain. Human infections take the form of a gastroenteritis, which in highly susceptible individuals can result in death. Means of increasing the resistance of poultry to infection are therefore being sought (Barrow, 2000) . The objective of the present study was to investigate whether fermented liquid feed (FLF) further strengthens the acidic barrier formed by the crop and gizzard, and whether it thereby decreases the susceptibility of chickens for Salmonella .
The acidic environment of the stomach in mammals is a natural barrier against ingested pathogens (Giannella et al., 1973) . The crop, proventriculus and gizzard form the anterior parts of the gastro-intestinal (GI) tract of chickens where the pH is low. The crop wall is colonised by Lactobacilli (Fuller, 1973; Fuller and Brooker, 1974; Barnes et al., 1980; Schneitz et al., 1993) , which causes a decrease in pH by production of volatile fatty acids (Fuller, 1973) . In the proventriculus hydrochloric acid and pepsine are secreted. In the gizzard, where feed is mixed and ground, the pH is about 2 to 3.
The inactivation of pathogens in the gizzard and crop needs to go quickly, because the passage of feed in young broiler chickens is fast (Shires et al., 1987; Buyse et al., 1993) . The mean retention time of feed in the crop and gizzard is about 8 and 50
